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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS 

1-27. (cancelled) 
28-58. (cancelled) 

59. (currently amended) An apparatus for measuring the concentration of a substance in a 
nitrogen-containing sample and effective in removing nitrogen interference in 
pyro-electrochemical methods comprising: 

a. a thermal oxidizer to form an oxidized substance; 

b. a converter, wherein said converter is effective for selectively converting the NO2 
in a sample to NO, and wherein the converter is a catalytic converter having a 
molybdenum catalyst, and wherein said converter further comprises a housing and 
an input and an output tube, and wherein said converter is composed of a material 
that is inert to the sample gas; and 

c. a detector, wherein the detector comprises an assembly of one or more 
electrochemical cells capable of detecting the oxidized substance. 

60. (original) The apparatus of claim 59, wherein the converter operates at a temperature 
between about 300°C to about 550° 

61. (currently amended) The apparatus of claim 59, wherein the thermal oxidizer 
additionally comprises a temperature control device, the temperature control device being 
effective for controlling the temperature of the converter. 
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62. (currently amended) The apparatus of claim 59, wherein the converter additionally 
comprises a temperature control device. 

63. (currently amended) The apparatus of claim 59, wherein the thermal oxidizer is 
insulated, and further wherein the converter is insulated. 

64. (currently amended) The apparatus of claim 59, wherein the converter is located in a 
temperature controlled enclosure separate from that of the thermal oxidizer. 

65. (currently amended) An on-stream analyzer for measuring the concentration of a 
substance in a nitrogen-containing fluid sample, said analyzer comprising: 

a. a sample injector for injecting the sample at a preset and controlled rate, the 
sample injector further comprising a pressure regulator coupled to a flow 
restrictor to control the rate of sample flow; 

b. a thermal oxidizer, to form an oxidized substance, comprising a tube furnace and 
a pyrolysis tube, connected to the sample injector; 

c. a converter, wherein said converter is effective for selectively converting the NO2 
in a sample to NO, and wherein the converter is a catalytic converter having a 
molybdenum catalyst, and wherein said converter further comprises a housing and 
an input and an output tube, and wherein said converter is composed of a material 
that is inert to the sample gas; 

d. a sample conditioner, connected to and located downstream from the thermal 
oxidizer, to control the conditions of a resulting gas mixture; and 

e. a detector, connected to the sample conditioner, to measure the concentration of 
an oxidized substance contained within the gas mixture. 
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66. (currently amended) An on-stream analyzer for detecting a substance in a nitrogen- 
containing fluid sample, said analyzer comprising: 

a. a fluid sample injector; 

b. a thermal oxidizer, connected to the sample injector, wherein the sample is 
injected into the thermal oxidizer and a carrier gas and a pyrolysis gas are 
introduced to the sample under oxidation conditions to form an oxidized 
substance 

c. a converter, wherein said converter is effective for selectively converting the N0 2 
in a sample to NO, and wherein the converter is a catalytic converter having a 
molybdenum catalyst, and wherein said converter further comprises a housing and 
an input and an output tube, and wherein said converter is composed of a material 
that is inert to the sample gas; 

d. a sample conditioner, connected to the thermal oxidizer, to control the conditions 
of a resulting mixture, wherein the conditioner further comprises a dryer for 
removing water vapor, wherein the dryer further comprises two concentric tubes, 
an inner tube composed of a membrane for transferring water vapor and an outer 
tube composed of an inert material, wherein the dryer is configured to operate so 
that a dry purge gas is directed through the inner tube and the sample gas is 
directed through the annular space between the inner and outer tube, and further 
wherein the inner tube is connected to a flow restrictor having an orifice to 
maintain positive pressure; and 

e. one or more electrochemical cells, connected to the sample conditioner, to 
measure the concentration of the oxidized substance contained within the sample. 
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67. (currently amended) A method for detecting a substance in a sample comprising the 
steps of: 

a. providing a nitrogen-containing sample in vapor state; 

b. controlling the flow rate of the sample using a pressure regulator coupled to a 
fixed flow restrictor; 

c. thermally oxidizing the sample to form an oxidized substance; 

d. selectively converting NO2 in the sample to NO, wherein the selective conversion 
step is accomplished using a catalytic converter having a molybdenum catalyst, 
from about 300°C to about 550°C, and wherein the flow rate through the catalytic 
converter is about 400 to about 800 seem, and further wherein the pressure drop 
through the catalytic converter is less than about 1 inch of water; 

e. cooling the sample, wherein the sample is cooled to ambient temperature within 
about one second after the selective conversion; and 

f. detecting the oxidized substance within the sample. 

68. (currently amended) A method for detecting a substance in a sample comprising the 
steps of: 

a. providing a nitrogen-containing sample in vapor state; 

b. thermally oxidizing the sample to form an oxidized substance; 

c. conditioning the sample to control the temperature and relative humidity of the 
sample, wherein the temperature is regulated with a heat trace element comprising 
self-limiting electrical heating wires and wherein the relative humidity is 
controlled by a dryer comprising two concentric tubes, an inner tube composed of 
a ion-exchange membrane having sulfonic acid groups and an outer tube 
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composed of a fluoropolymer resin or stainless steel, wherein a dry purge gas is 
directed through the inner tube and the sample gas is directed through the annular 
space between the inner and outer tube, and further wherein the inner tube is 
connected to a flow restrictor having an orifice to maintain positive pressure; 

d. selectively converting NO2 in the sample to NO, wherein the selective conversion 
step is accomplished using a catalytic converter having a molybdenum catalyst, 
from about 300°C to about 550°C, and wherein the flow rate through the catalytic 
converter is about 400 to about 800 seem, and further wherein the pressure drop 
through the catalytic converter is less than about 1 inch of water; 

e. cooling the sample, wherein the sample is cooled to ambient temperature within 
about one second after the selective conversion; and 

f. detecting the oxidized substance within the sample. 
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Respectfully submitted, 




Attorney for Applicant 
Reg. No. 51,174 

Date: August 3 1 . 2004 

Vinson & Elkins L.L.P. 
2300 First City Tower 
10001 Fannin Street 
Houston, TX 77002-6760 
Phone: (512)542-8409 
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